As the competition in the market is increasingly fierce, increasing consumers' switching cost has already become an important strategy for enterprises. However, existing research lacks discussion about switching costs in the standard competition market. This research develops a model of switching costs' impact on customer retention in the standard competition market. The findings suggest that in the standard competition market, different factors that affect customer switching costs have different effects on switching costs. Technology standard complexity, technology upgradability, and customer investment have significant positive influences on switching costs, but the customer experience presents the negative correlation with switching costs. Furthermore, switching cost is positively related with customer retention, especially the lost benefit cost which has the largest impact on customer retention. This study improves the researches of switching costs antecedent influencing factors, and it is of much importance for enterprises in the standards competition to manage switching costs better and implement customer retention.
Introduction
Along with the increasing speed of technological change and innovative acceleration, retaining customers become a crucial task of the enterprise. Among many factors of customer retention, switching costs become a widely concern by scholars. Due to the existence of the switching cost, consumers are willing to remain loyal to its current product/technology and its upgraded product/technology, and they even purchase the complementary product that is compatible with the current product/technology. In addition, competition around the technology standard is increasingly intense in many industries. An important feature of standard competition market is the network externalities. It refers to the phenomenon that the utility of the goods consumed by consumers increases with the increase of the quantity of users and consumers [1] . Due to the presence of network externalities, the gaining and retaining customers are crucial to the success of standard competition. Therefore, how to manage switching costs will become an important strategic decision in the standard competition market.
Research on switching costs has been conducted by a large amount of economics, management and marketing researchers. In the field of economics, research is mainly around the impact of switching costs to industry competition structure, inelastic pricing [2] , market barriers to entry [3] and so on. Management and marketing mainly discussed the relationship within switching costs, product forecast [4] , repeat purchase behavior [5] , customer loyalty [6] , technology development strategy [7] , etc.
As the competition in the market is increasingly fierce, improving consumer switching costs has already become an important strategic choice for enterprises. The research of switching costs has been widely promoted by the academia and the business, but existing research lacks discussion about switching costs in the standard competition market. The effect of technical standards and consumer characteristics to switching costs also remains unclear. This study will explore the relationship between switching costs and customer retention in the technology standards competition market. First, this study will discuss the influence of different types of switching costs on customer retention in the technology standards competition market. Second, it will explore the influence of two different characteristics on switching costs. The two antecedent influencing factors respectively embody the technology standard and consumer characteristics, and have significant influences on switching costs. In addition, this study discusses the impact of switching costs on customer retention mechanism in the standard competition market; it perfects the study on the effect of switching costs antecedent influencing factors; and for enterprises in the standards competition, it is of important guiding significance to manage switching costs better and implement customer retention.
Literature Review

Technology Standard
Technology standard has gradually had an impact on the network, communication and other industries such as high-tech industries, even traditional industries [8] . In the market with network externalities, more and more enterprises try to rely on technical standards in order to control the market, because once enterprises are in control of the standards, making itself become the standard of the industry or the market, they can control the market through the technology standard. The standard competition refers to the competition between two or more technical standards that are mutually incompatible and struggle for the market power [9] . In the fierce standard competition, when compared to other technical standards, a certain technical standards will bring greater network externalities and market share if there are the advantages of the technology, network range and the user habit. For consumers, once they opted for a technical standard, they will faces a bigger switching cost and overcome switching barriers if they need to switch and use other technical standards. Therefore the technical standards have become a magic weapon of the enterprise to win the market competition.
At present most of the researches on standard competition focus on the perspective of enterprise and industry, while researches on the perspective of the consumer research literature is relatively limited. In limited literatures, discussions are about the variables effect on the consumer purchase decision in the standard market. Chakravarti and Xie (2006) [10] discussed different advertising strategy from the ways of information communication in the standard competition. Luo et al. (2009) [11] proposed that consumers' expectations associated with delayed purchase strategy. And Tao et al. (2009) [12] pointed out that the standard competition will increase switching costs of consumers, as consumers shift from a technical standard to another technical standard, and the profits from the current use of technical standards is less than in the exit of switching costs, which the phenomenon is called "standard locking". While switching cost is a common phenomenon in the standard competition markets, existing researches have not deeply argued the influence of different types of switching cost on customer retention and switching costs antecedent influencing factors in the standard competition environment.
Switching Costs
The concept of switching costs derived from economics. Porter (1980) [13] was the first who introduces the concept into marketing management field. He illustrated that switching costs is one-time transaction costs generated by consumers from a product or service provider to another provider. With the deepening of research on switching costs, scholars found that switching costs itself is variables which involves various kinds of subjective and objective factors and perceived by customer in the process of consumption switching. Klemperer (1987) [14] argued that switching costs includes transaction costs, learning costs and contract costs. In addition, Burnham (2003) [15] divided the complex variables into procedural switching costs, financial switching costs and relational switching costs. On this basis, Jones et al. (2007) [16] suggested that switching costs are made up of procedural switching costs, lost benefits costs and social switching costs. The procedural switching costs refer to the customer in the process of switching products or services expectations of the time, energy or may encounter obstacles. The lost benefits costs refer to the potential loss of specific interests when customer shifted one product or services to another product or services. The social switching costs refer to the customers with existing suppliers and other consumers, while the networks built may have suffered. To sum up, owing to the scholars' study in different industry field, who have different understanding of switching costs, switching cost are divided into different dimensions. Jones's research on switching costs is accepted by most of the scholars, and the dimension of switching costs which put forward by Jones is consistent with consumer's switching costs. In order to adapt to new technical standard of products, consumer invest all kinds of interests, social relationship and psychological cost. Thus the following parts are based on this kind of classification method.
Switching Costs Antecedent Influencing Factors
With regard to the influencing factors of switching costs, Sengupta et al. (1997) [17] suggested that the influencing factors that affect customer switching cost includes adaptation of suppliers, the degree of stimulation from supplier to the customer, and customer's own investment. In the study of network game consumer behavior, Wei (2006) [18] suggested that research on the antecedent influencing factors should be discussed respectively from the two aspects of game operators and personal players, and put forward influencing factors including the quality of products or services, customer relationship management (CRM), the player's investment as well as the online gaming experience. And Burnham et al.'s (2003) [15] study has strong representative, which divided the influencing factors into market/industry characteristics, consumer's investment, industry experience. Pae and Hyun (2006) [7] studied switching costs in the high-tech industries, and found that the effect of switching cost is significant; technical compatibility and upgradability have important influence on switching costs. To sum up, there are numerous influencing factors of switching cost. Most scholars discussed the influencing factors mainly from the market/industry and consumer characteristics. In the technology standard competition, the market characteristics of technical standards and the choice of consumer are equally important to the influencing factors. Therefore, this study will discuss antecedent influencing factors from the two aspects. In terms of the characteristics of technical standards market, this study will choose the technical compatibility and upgradability as two important characteristics of technical standards. In terms of consumer characteristics, customer investment and customers experience will be discussed.
Customer Retention
In the existing literature of customer retention, some scholars equate customer loyalty with customer retention. Even if customers show loyalty in attitudes, these also can't guarantee the customers for continuing to maintain the relationship with enterprises in behavior. As Patterson and Smith (2003) [19] suggested, psychological loyalty and behavioral loyalty are the most important elements for the customer retention. In other words, connotation of customer retention is more detailed and comprehensive than customer loyalty. When customer's behavior is consistent with customer's attitude to loyalty; the purpose of customer retention has been achieved. Fornell (1992) [20] absorbed the concept of switching costs into the theory of customer retention, and pointed out that switching costs perceived by customers plays an important role in maintaining customers. Maute and Forrester (1993) [21] emphasized that switching cost helps to maintain customer relationships. To some extent it can also be regarded as a kind of obstacles, to prevent customers from the current service relationship. Weiss and Anderson (1992) [22] also found that considering replacement of new products or services, the switching costs which is perceived by customers can hinder the actual switching. It is with no doubt that customer reten-tion and switching costs are highly related. Besides, Lam et al. (2004) [23] illustrated that switching costs on customer retention will have direct and significant effect. Therefore, this research will explore how customers' perceived switching costs have directly effect on customer retention in the technology standard competition market.
Research Hypothesis
Technology Standard Factors and Switching Costs
Technical complexity refers to the level of difficulty perceived by consumer to the technology. In the technology standard competition market, different standards are usually incompatible with each other, and their complexity is inconsistent. When standard suppliers offered consumers technology standard containing multiple steps, the technology standard is regarded as complex. It brought barriers to consumers in the process of switching product or service, which affects the choice of different technical standards. The more complex technical standard is, the more consumers have to pay time and energy in order to learn and adapt the technology standards. Accordingly, the procedural switching costs they perceived will be high. With the complexity of the technical standards increasing, consumers believe that switching new technical standards can cause additional lost in investment, and produce higher lost benefits cost. The one of the most direct loss is caused by price difference. In order to reduce the discomfort from technical complexity, consumers rely on suppliers and other users, to get technical support during the use of products or services. Based on the above analysis, we introduced the following hypothesis:
H1a: In the technology standard competition market, complexity of technology standard has a positive influence on the customer's the procedural switching costs.
H1b: In the technology standard competition market, complexity of technology standard has a positive influence on the customer's the lost benefits costs.
H1c: In the technology standard competition market, complexity of technology standard has a positive influence on the customer's the social switching costs.
Technical upgradability refers to the technical standard and its complementary product application's ability to continue to upgrade. Consumers rely on a particular technology upgrading to help them successfully converted to more advanced technology products. After the technical standard upgrading, supplier also will develop more varieties of complementary products to promote the technology upgrade, meanwhile consumers can gain greater network externalities. Technical standard upgrade brings more new features for consumers. It also makes the consumers to spend more time and energy to adapt to these new features, and increase procedural switching costs. At the same time, technical standard upgrade needs consumers to spend more money for new features, which increases the consumer's sunk costs. Additionally, for the sake to adapt to the technology upgrade of standards and complementary products, consumers need to establish relations with new suppliers or other customers, resulting in higher social switching costs. Based on the above analysis, we proposed the following hypothesis:
H2a: In the technology standard competition market, technology upgradability has a positive influence on the customer's the procedural switching costs.
H2b: In the technology standard competition market, technology upgradability has a positive influence on the customer's the lost benefits costs.
H2c: In the technology standard competition market, technology upgradability has a positive influence on the customer's the social switching costs.
The Consumer Factors and Switching Costs
Customer investment refers to consumer in the process of using investment of time, money and energy, etc. Burnham et al. (2003) [15] pointed out that the more customer input, the switching costs will be higher. In the standard competition market, the consumer's purchase decision has a great deal of uncertainty. In order to reduce uncertainty, consumers need more investment to ensure more long-term interests during the use of products. The interests will become an obstacle for the customer's switching in the standard competitive market. More formally, we hypothesized that:
H3a: In the technology standard competition market, customer investment has a positive influence on the customer's the procedural switching costs.
H3b: In the technology standard competition market, customer investment has a positive influence on the customer's the lost benefits costs. H3c: In the technology standard competition market, customer investment has a positive influence on the customer's the social switching costs.
Customers' experience refers to customer's cognition on the suppliers of technical standards and products they supplied. Burnham et al. (2003) [15] found that customer's experience or expertise has a negative impact on switching cost in a certain field. In the technology standards competition market, if customers are more familiar with the technical standards, the ability of comparing or evaluating different technical standards is stronger. The ability to make it easier for customers to switch embodies that customers can pay less time and energy, invest lower costs, and more easily establish the relationship with suppliers and other customers in the transformation. More formally, we hypothesized that:
H4a: In the technology standard competition market, customer experience has a positive influence on the customer's the procedural switching costs.
H4b: In the technology standard competition market, customer experience has a positive influence on the customer's the lost benefits costs.
H4c: In the technology standard competition market, customer experience has a positive influence on the customer's the social switching costs.
Switching Costs and Customer Retention
In the standard competition market, customers may face different psychological cost and economic costs during the process of switching products or technology. These costs are what we call switching costs or switching barriers. It can change the customer's psychological intention to switch new products, and maintain loyalty on behavior, so as to achieve the unity of the psychology and behavior. Jones et al. (2007) [16] confirmed that the switching costs have positive influence on customer retention, but different types of switching costs have different effect on customer retention. Procedural switching costs are perceived by customers when they begin to use new technology standard products. Customers are usually willing to continue to use the current technical standard products, because they prefer to avoid unnecessary troubles in the process of switching. If customers switch to using new products, they have to actively give up the interests of the existing. However, most of customers will rationally avoid the happening of this kind of loss. Similarly, customers voluntarily maintain harmonious social relationship network which involves the suppliers and other consumers of current technical standard. Based on the above analysis, different types of switching costs have different effects on customer retention. Therefore we put forward the following hypothesis:
H5: The procedural switching cost has a positive influence on the customer retention. H6: The lost benefits cost has a positive influence on the customer retention. H7: The social switching cost has a positive influence on the customer retention.
Study Design
Stimuli and Sample
This study is set in smartphones standard competition, because smartphones existing hardware and software aspects of competition, which conforms to the characteristics of standard competitive environment. Sample mainly comes from undergraduates, graduates, MBA students and part-time students of some universities in south China, while MBA students and Part-time students are social samples. There are several reasons for selecting students as sample of this study. Firstly, according to China's urban smartphone user survey report that released by Google, smartphone users are given priority to young people in China's urban residents, 73% of whom aged between 18 to 34 years old, and 69% of whom have bachelor degree or above. Students sample conforms to the demographic characteristics of the survey. Secondly, students groups have dependence on smart phone in a large degree, and they have a wide range of application of smart phone. Their average daily use length is longer, and they have more understanding of smartphone operating system, so they can better understand the background of this research. Thirdly, because of the limitation of budget and time, the off-campus sampling is difficult to conduct. At the same time, participants' attitude in the public places is likely to affect the reliability of the questionnaire. The advantage of the campus of sampling is that participants can have enough time to read and understand the background information, and fill in the questionnaire.
Measurement
We used existing scales as much as possible; adapted some existing scales from the literature; modified scales according to the background of this article actual research. The measures used are the 7-point Likert-type scales with the anchors 1 = strongly disagree to 7 = strongly agree. In order to make the measurement more efficient, the questionnaire is also equipped with two reverse problems. First of all, we simply presented research background to all of the participants; introduced briefly the relevant situation of smartphone operating system; and emphasized the meaning of "replacing the operating system". Next, we investigated the customer evaluation to the switching cost of antecedent influencing factors, including technical standard complexity, technical upgradability, customer investment and customer experience. Simultaneously, the questionnaire measured the different types of switching costs perceived by customer when they switched smartphone operating system. Finally, participants need to response by some customer retention problems using smartphone operating system, such as reputation evaluation, and recommend to others with willingness to continue to use.
Data Collection
This study mainly adopts the method of random sampling through on-the-spot questionnaire to collect data. We distributed a total of 450 questionnaires, recycled 407 questionnaire, excluded 40 questionnaires do not conform to the requirements. Therefore the final number of effective questionnaire was 367, and the effective rate was 90.17%. In the 367 samples, male participants accounted for 30.8%, thus the female participants accounted for 69.2%. From the age of the structure, participants less than 18 years old accounted for 7.6%, between 18 -25 years old accounted for 65.7%, 26 to 25 accounts for 26.2%, more than 35 years old accounts for 0.5%. For the education of structure, 62.7% of the participants are undergraduates, 35.1% of the participants are graduates. From this data distribution, it can be found that participants' age and level of education to some extent is concentrated, but it is still in line with the background of this study, smartphone users are mainly composed of young and middle-aged with higher education.
Results
Reliability and Validity
By using SPSS18.0 to analyze the reliability and validity of the questionnaire, the result shows that "customer retention" Cronbach's alpha coefficient was 0.672, which belongs to the acceptable reliability. And other latent variable reliability is higher than 0.7, belong to the high criteria of reliability. It is indicated that internal consistency of each variable is better (see Table 1 ). This study adopts the factor analysis method to test the validity of the questionnaire structure. First, the use of KMO test and Bartleet sphere test to determine whether each item is suitable for factor analysis. Then, using the "principal component factor analysis" to find out the main composition of the switching cost antecedent influencing factors, the main composition of the customer switching costs and customer retention, and distinguish between dimensions, explain the communalities. According to the results of data that the communalities of each item were greater than 0.6, the item design reasonable and effective, and can better explain the results. Table 2 . It indicates that the model has very strong powers of persuasion for hypothesis argument.
The Results of SEM
Different antecedent influencing factors of the switching cost in the standard competition market have different impact on the three different types of switching cost. Technology standard complexity in the influential factors proves the positive effect on three kinds of switching costs, particularly the procedural switching cost and the lost benefits cost are relatively strong. Path coefficient is greater than 0.6. In addition to this path which customer investment to the procedural switching cost was refused, technology standard factors of upgradability and consumer factor of customer investment both have influence on the three dimensions of switching cost. However, Table 1 . Results of the reliability and validity analysis.
Constructs
Code name Cronbach's α
Factor loadings Communalities
Technology standard complexity the influence is relatively weak. It shows that in the technology standard competition environment, market environment is special, and influence mechanism is more complex. It has no marked impact on customer investment while this may be associated with stimuli. Customer's investment includes the breadth of investment, the depth of investment, and the degree of customization. Due to smartphone operating system (technical standards) its characteristics of high technology and complexity, consumers on the application platform in a passive position, the vast majority of users are unable to participate in the development of the operating system upgrade or customized modification. But customer's experience has a negative impact on the three kinds of switching cost. Besides, three different types of switching costs have directly different influence on customer retention, but the lost benefits cost impact on customer retention is the largest, path coefficient is 0.882, while the influence of the procedural switching cost and the social transformation cost is relatively weak. The level of significance is less than 0.001 (P < 0.001).
Discussions
This research studies the influence of four different antecedent influencing factors of the switching cost to three different types of switching costs in the technology standards competition environment, and three different types of switching costs to the customer retention. The purpose is to reveal the difference between the standard competition market mechanism and common market mechanism, and it can help enterprise for better understanding about consumer behavior, and provide marketing strategies for the enterprises.
Theoretical Contribution
First, this paper puts forward the theory framework of the antecedent influencing factors of the switching cost in the technology standards competition. Existing researches confirmed that the antecedent influencing factors of the switching cost mainly include the market characteristic, customer investment, and professional knowledge [15] . On the basis of previous studies, this study is combined with the characteristics of the technical standards. The antecedent influencing factors of the switching cost can be divided into two kinds, specifically the characteristics of technical standard (complexity and upgradability) and consumer (customer investment and experience). And this study also verifies that these antecedent influencing factors have significant effects on consumers' perception of switching cost. This study enriches the existing literatures, and lay a theoretical foundation for properly understanding the source of the customer perceived switching cost in the standard competition market. Second, this paper discussed the influence of the switching cost to customer retention in standard competition markets. Existing literatures of the switching cost had focused on consumer purchase decision in the common market environment, but researches on the influence of the switching cost to customer retention lack in the incompatible technical standards market. Through the empirical research, it was found that three dimensions of the switching cost have significant influence on customer retention, which is similar with the previous conclusion. However we found that lost benefits cost is the strongest influence for customer retention, and procedural switching cost and social switching cost is relatively weak. It also reflects products that come from the standard competitive market and high-tech market is often a complex combination of hardware and software. Once consumers switch products, it often means that the hardware and software simultaneously change, and they had to face greater lost benefits cost.
Marketing Implication
When two or more incompatible technology standards compete in the market, the key of success for the enterprise is to win the installed base of users. Thus in the technical standards competition environment, how to manage switching cost and retain customers effectively has become vital decisions for enterprises. The marketing implication of this study is mainly manifested in the following three aspects.
First, attention needs to be paid to the management of customer perceived switching cost, realization of customer retention, and improvement of the ability of standard competition. In the standard competition market, procedural switching cost, lost benefits cost, and social switching cost of customer retention play positive role on customer retention. Involved in standard competition of enterprise, it is necessary to strengthen the management of customer perceived switching costs, to create barriers of switching cost, and to improve the level of customer retention. Meanwhile, it is also important to provide support to form and expand the installed base of users, and improve enterprise's ability to participate in the standard competition.
Second, it is important to set the appropriate technical standards complexity, constantly update and upgrade technology standard, and open matching complementary products. Technical standard complexity and upgradability are the important factors influencing the switching cost. Improving technical standard complexity is beneficial to formation of switching costs, but it has a negative effect on consumer's purchase decision [10] . Therefore, enterprise needs to properly set the complexity of technical standards, weaken its impact on consumer purchase decisions, and promote customer retention through the formation of switching cost. Standard suppliers also need to continuously update the current technical standard, enhance upgradability of technical standards, and provide customers with more quality products. In order to achieve the purpose of customer retention, enterprises should establish strategic cooperation with other enterprises, increase support the technical standard of complementary products, and form a larger network effects.
Third, it is crucial to arouse the enthusiasm of customer participation, and establish platform of communication and learning. Customer investment had proved positive effect on three kinds of switching costs, while the influence of customer investment to social switching cost is the largest. Therefore, motivating customer participation and promoting their participation are important tasks of the enterprise. With the increase of the technical standards of complexity, the difficulty of the customer in using product is increasing. Enterprises need to set up platform in which the user can communicate and learn experience, and encourage customers to actively participate in platform. On the one hand, through the interaction between enterprise and customer or the interaction between customers, it increases customer's investment. On the other hand, through customer communication and learning, it reduces the risk of customer perceived.
Limitations and Directions for Further Research
Finally, we would like summarize defects and shortcomings of this study, and moreover, highlight a few issues that warrant further investigations. This research only chooses the smartphone operating system as the stimuli; it to a certain extent affects the explanatory power of the model. And the samples are relatively concentrated. There are some limitations. In the technology standards competition market, consumer decision is affected by a variety of other factors other than network effects and switching costs. Further research can introduce new variables, such as the compatibility of technical standards, the intensity of standards competition, and consumer's expectations. These factors are likely to have an influence on consumer decision-making process, which will be discussed in future research.
